Themed Passenger Carriages: Promoting Commuters’ Happiness on Rapid Transit Systems through Ambient and Aesthetic Intelligence  by Rui, Ang Sheng et al.
2351-9789 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of AHFE Conference
doi: 10.1016/j.promfg.2015.07.348 
 Procedia Manufacturing  3 ( 2015 )  2103 – 2109 
Available online at www.sciencedirect.com 
ScienceDirect
6th International Conference on Applied Human Factors and Ergonomics (AHFE 2015) and the 
Affiliated Conferences, AHFE 2015
Themed passenger carriages: promoting commuters’ happiness on 
rapid transit systems through ambient and aesthetic intelligence
Ang Sheng Ruia,*, Daniela Alina Plewea, Carsten Röckerb
aUniversity Scholars Programme, National University of Singapore, 18 College Avenue East, 138593, Singapore 
bFraunhofer IOSB-INA & inIT – Institute Industrial IT, Ostwestfalen-Lippe UAS, Langenbruch 6, 32657 Lemgo, Germany
Abstract
This paper presents several conceptual approaches for improving user engagement and happiness in mass transport systems by 
effectively integrating principles of ambient and aesthetic intelligence. We introduce themed passenger carriages as constructed 
spaces with an overarching topic or narrative, designed to make commuting a meaningful and immersive experience. We 
examine the challenges for commuters and the existing solutions. Following which, we develop scenarios related to the fields of 
recreation, culture, education, business and entertainment. With an increasing interest of policy-makers in the concept of 
happiness as a socioeconomic measure for national wellbeing, we identify generic approaches for future research.
© 2015 The Authors. Published by Elsevier B.V.
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1. Introduction
Compared with themed retail and park concepts, which have proliferated across the world with an increasing 
popularity, dynamic themed public spaces remain relatively unexplored and unfamiliar to many. With the promotion 
of commuters’ happiness as the aim, this paper seeks to develop concepts that effectively integrate practices from 
Ambient Intelligence (AmI) with the emotional user experience in passenger carriages. In this context, Aesthetic 
Intelligence (AxI) plays a vital role, since themed environments rely on principles of pleasure and beauty. A 
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passenger carriage is defined as a piece of railway rolling stock found in rapid transit systems worldwide designed to 
transport passengers. While AmI focuses on enabling user empowerment and providing support for human 
interactions [1], AxI contributes towards the presentation and appearance of AmI [2][3][4]. We will also explore the 
use of gamification-based systems and related game mechanics to nudge commuters’ behavior and emotions in a 
desirde direction. We therefore introduce themed passenger carriages as constructed spaces with an overarching 
concept or narrative, aimed at fostering a meaningful and immersive experience for users onboard. 
From past to present, theming as an approach has a strong presence across various industries and sectors. The 
success of creating ubiquitous Disney-themed amusement parks, bedrooms and even hospitals led to us conducting 
theming for passenger carriages. For the case of themed passenger carriages, possibilities lie in the fields of culture, 
education, business and entertainment. Efforts to reinvent the interior environment of carriages are steadily making 
their way onto the rails. For instance in Fig. 1, Singapore’s Land Transport Authority (LTA) prototyped football 
theme carriages for their rapid transit system that have since received positive responses from the public [5]. 
However, LTA’s attempts to engage theming are largely limited to the non-technological use of decals and other 
decorative ornaments. This paper will focus more on the state of the art relating to technological innovations, with 
the non-technological applications and techniques on theming as supplementary.
This paper starts by examining the existing challenges for commuters’ experience, which includes an evaluation 
of the existing solutions to the challenges mentioned. Boredom, social awkwardness and poor user engagement are 
some of the negative experiences by commuters. We believe that the current approach by governments and private 
transport companies still centers on investing a large portion of their budget in servicing the technical aspects. 
Consequently, the aesthetics of system design fail to evolve and in some cases even decline. Happiness consists in 
pleasurable states of mind as a matter of definition. When evaluating our proposal, we adopt matrices that consider 
“happiness” as a key determinant of a technological project’s success [6]. Often industry standards measure key 
performance indicators (KPIs) based on criteria such as customer satisfaction, usability and acceptance rates. Other 
than these standard measures, happiness and the promotion of commuters’ wellbeing will be the emotional values 
guiding the formulation of our scenarios. 
2. Current challenges and existing strategies – A case of user engagement being overlooked
One of the challenges facing railway service providers involves the provision of real-time information on 
connecting routes and service disruptions. Their inability to do so accurately has resulted in much inconvenience for 
commuters. Furthermore, system faults, breakdowns and in-carriage congestion for cities such as London and 
Singapore brought to question the sustainability of train services as the population continue to increase.
Fig. 1. LTA’s themed Mass Rapid Transit cabin.
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Responding to technical related challenges, the majority of rail service providers, disregarding if they are private 
entities or state-owned, are still investing a large portion of their budget in improving and maintaining the technical 
aspects of rapid transit systems [7].  Firms like Bombardier have produced more efficient trains through the use of 
weight-saving materials with ideas influenced by aerospace engineering [8]. Governments worldwide are trailblazing 
and backing such developments too. In 2011, a European Commission “roadmap” document on transport strategy 
called for a trebling of high-speed rail capacity in Europe, and further investment in urban networks, with the goal of 
halving the use of fossil-fuel-powered cars in cities within two decades [8]. Such a top-down vision has led to the 
purchase of trains with improved technical specifications. 
While technical related challenges are addressed, greatly disproportionate to the efforts are improvements in user 
engagement through AmI driven initiatives. This source of unhappiness might be due to a mismatch between railway 
service providers’ current technical-heavy solutions and commuters’ unfulfilled desires. A key aspect impeding 
commuters’ experience could be traced back to the poor user engagement along platforms or onboard. For some who 
do not possess a driver’s license or who live in countries where private motor vehicles are exorbitantly priced have 
little choice but to commute on public trains. This has become reasons behind why negative emotions dominate
commuters’ experience worldwide. Hence, to achieve a happier group of commuters, there is a need for commuters 
to experience pleasurable states of mind in respect of what is really important or what takes relative priority in their
judgment [9]. We have identified recreation, culture, education, business and entertainment as vital fields of interest
contributing to commuters’ desires.
3. Themed passenger carriages: Recreation, culture, education, business, and entertainment 
Themed passenger carriages seek to expand the solution space considered by commercial railway service 
providers. Reliability, safety, waiting and travel time are no longer the only areas commuters would like to see 
improvements in. Instead, to improve user engagement and happiness, railway service providers and relevant 
government agencies could consider steps to better integrate mobile technology with rail transportation. We will 
start with exploring the possibility to create peaceful and private carriages. Following which, it is nonetheless
important to create opportunities for authentic communication and interaction for those who take pleasure in them. 
Responding to such a need, we believe that the idea of themed passenger carriages facilitates user-to-user 
interaction with the support of systems. In addition, themed passenger carriages go beyond just bringing people with 
common interests together, but might be able to facilitate learning, entertainment and communication. Language, 
cognition, emotion and self-actualization are all closely intertwined with one’s interaction with others and shaped 
through various forms of human interactions. We would like to allow commuters to better utilize their travelling and 
waiting time and concurrently defuse the frustration and irritation felt by the public.
3.1. Recreation and wellness
For some commuters, the time spent in carriages during a journey is perhaps a rare opportunity of privacy, 
musing and rest. Consequently, information, advertisements, noise and other stress factors can be overwhelming. 
Today, mindfulness practice, otherwise commonly known as meditation, has been scientifically proven to enable an 
individual to behave more compassionately, decrease stress levels and increase one’s pain tolerance [10][11][12]. 
The positives of meditation are many, but mastering the practice can be a challenge. The concept of themed 
passenger carriages can help to overcome the challenges by integrating ambient technologies to provide deliberate 
zones of silence and quietness to support mindfulness practices. Speakers embedded in the headrest of seats, for 
example onboard Hong Kong’s Airport Express, could play background music for meditation and relaxation. Rapid 
transit can consider collaborating with existing applications and developers, such as Voices of Nature by Hibercon
Technologies, who recognize the importance of mental health and wellness. In First-Class carriages where 
headphones are provided, commuters can be offered the option to swap for an electroencephalogram (EEG) headset 
that detects brainwaves and helps commuters reach peak mental state. NeuroSky, incorporating AmI and AxI
principles, is a portable EEG device that provides commuters with most of the rudimentary meditation help [13].
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Themed passenger carriages with a recreation and wellness theme could potentially serve as an “urban oasis” for 
those who are seeking happiness from peace and quiet.
3.2. Culture
Moving away from themed passenger carriages that help facilitate meditation, rapid transit companies can also 
consider culture as an engaging context to heighten commuters’ engagement and happiness. From an overarching 
view to the intricate details, technological systems could help increase the awareness locals and foreigners have of a 
country’s culture and identity. Media artists have proven the possibility to transform plain and sterile platforms into 
exciting spaces for communications purposes. Tania Ruiz Gutiérrez for example in her video installation 
“Elsewhere” (2010) reflects upon the physicality and interferences among moving systems (trains, platforms, 
windows, landscapes) in a highly entertaining and poetic way.  Within themed passenger carriages, initiatives such 
as MyGreenSpace [14][15][16], a virtual three-dimensional wallpaper technology, interesting and notable locations 
key to a country’s history or culture can be displayed on carriages’ interior surfaces, ceilings and floors. Beyond just 
creating the illusion of a more spacious environment, commuters will be able to interact with the wallpaper and gain 
new perspectives on the locations [17][18][19].
Additionally, tablet and smartphone capabilities might facilitate multimodal exchange and create a national 
narrative based on inputs from commuters. Such devices could support user-to-user interaction and collaborations, as 
well as user-to-information interactions. This idea can take the form of a shared memory bank, where images, maps, 
drawings, accounts, and descriptions could ultimately be shared amongst users in an open-sourced format. Examples 
are Cerita Singapura and Travel Teller by the Keio-NUS CUTE Centre, where individuals are exposed to 
Singapore’s culture while contributing their own experiences to the larger tapestry of events [20][21]. Ultimately, 
themed passenger carriages could become unexpectedly engaging platforms transferring information regarding a
country’s culture to commuters.
3.3. Education
We foresee themed passenger carriages to offer enjoyable learning experiences in the future. With gamification 
gaining traction, commuters are offered a massive market of serious, meaningful yet engaging content and others, 
which are purely pleasurable. With the aim of enhancing user engagement, human-computer interaction (HCI) 
systems are incorporated in forming a game-layer congruent with commuters’ learning objectives [22]. Through the 
use of persuasive technology to change attitudes and behaviors, such an approach can potentially increase users’ 
personal relevance towards the new knowledge gained. Also, users can be empowered through participatory science 
to create content and actions for others during gameplay [23].
Sensor-based mobile systems will support the learning of highly media-savvy commuters. In particular, videos, 
microphones with interactive whiteboards could allow for example commuters to pick up simple dance moves or 
foreign languages. Such technologies would be able to recognize commuters’ gestures, motion and speech, while 
facilitating the retrieval of helpful content and tracking of one’s learning progress. Ellen Do’s Right-Tool-Right-
Time program provides another possible information and communication technology (ICT) that could be integrated 
into promoting learning onboard themed passenger carriages. Given a context, this freehand sketching system will be 
able to support one’s ideation and learning by activating appropriate tools based on one’s drawings. For example, 
user will be able to activate a visual simulation program for analysis work onboard trains, and number calculations 
can activate a calculator [24].
3.4. Business
Themed passenger carriages can also become enriched spaces providing opportunities for business and multi-
user transactions. The incorporation of push technology provides real-time data distribution [25] enabling users to 
become more informed while making business transactions such as the trading of stocks and online shopping easier. 
Advertising of products onboard could also be made more intuitive based on commuters’ location in a carriage and 
the theme it is based on. For example, Apple Inc. recently trademarked an indoor proximity system called iBeacon, 
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which is a new class of low-powered Bluetooth transmitters, to enable a phone show notifications of items nearby 
that are on sale [26][27]. Also, short-range radio transmission, facilitated by near field communication (NRF) chips, 
allows commuters to send and receive information upon contact with a device across a short distance [28]. Near 
Field Communication works when smartphones and other devices use short range radio communication to connect 
with each other without even touching. Apple Pay is a popular application of this technology. With the integration of 
such technologies in a carriage, commuters will be immersed in an environment where they are able to join various 
loyalty programs and purchase items inside passenger carriages without having to remove their cash or cards to 
make payment.
3.5. Entertainment
To further entertain commuters by facilitating conversations onboard, we believe this would enhance the 
happiness of commuters who desire interactions with those alike. Within the same carriage, ambient technology 
supports both online and offline interactions. Applying location-aware technologies, commuters will be able to 
interact and locate others with similar interests even when they are in different themed passenger carriages. When 
considering the intrusion of privacy in the online social context [29][30][31], shared and limited access interaction 
platforms should help in managing such concerns. Bearings could be taken from data and information sharing 
technologies. For example, commuters can have the ability to create a Wi-Fi hotspot and stream the same content to 
all phones authorized in the cabin simultaneously. This allows different devices to share and comment on the same 
content on separate screens without compromising on personal privacy. A more intuitive and interesting innovation 
is the gaze-aware interface introduced by Oh et al. that facilitates multi-user communications [32].
4. Implementation plans
We are working on advancing into prototyping our proposed scenarios. When evaluating feasibility and 
effectiveness, we recognize that a formal and relevant definition of happiness that is scientifically supported would 
benefit the performance measurement of future prototypes.
4.1. Prototyping
Moving beyond the level of conceptual sketches, it will be important to establish partnerships with railway service 
providers and other relevant government agencies for the prototyping stage. The reason for prototyping is to 
determine the adequacy of the proposed scenarios employing AmI and AxI technologies and principles before 
investing in large-scale implementation in train carriages [33]. Also, there will be emphasis on clarifying the 
requirements and attractive and useful features of the technologies involved and where alternative possibilities for 
solutions. To ensure success, our strategy will be to start with a set of functions permitting commuters to perform 
one of the work tasks under one of the four themes proposed completely with the help of the prototype. We can then 
assess the suitability of the proposed partial solution for the particular task in hand, and subsequently generalize by 
drawing analogies or pointing out dissimilarities to other work tasks and scenarios.
4.2. Evaluative approach – Measuring commuters’ satisfaction and happiness
Surveys and feedback could also be gathered from commuters to find out if the proposed scenarios are indeed 
effective in promoting happiness.  In addition, acceptability studies could be done to examine the commuters’ 
receptiveness towards the proposed scenarios. However, one criticism of such an approach is that surveys might be 
an overtly invasive approach tempering with the accuracy of commuters’ sentiments collected. When evaluating the 
performance of the possible scenarios, the question herein lies in how do we measure happiness creatively.
Referencing to the other innovations within the field of AmI, sensors measuring skin conductance response 
(SCR), temperature and body motions can shed light into commuters’ emotions [34]. Such data will provide a means 
to measure the effectiveness of the four proposed themes to promote happiness amongst commuters. A Californian 
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startup called Emotient meanwhile focuses on the area of facial expression analysis. Incorporated into next-
generation TVs by way of a webcam, this technology could potentially be used to monitor viewer engagement levels 
with whatever entertainment is placed in front of them. These data collected could serve to formulate a more 
comprehensive set of benchmarks measuring the effectiveness of the proposed scenarios in the future. Such an 
evaluative approach will be disclosed to commuters in this project’s initial testing stage and subsequently adopting 
an opt-out measure in the later stages. We believe that there will be little resistance from commuters as temperature 
and body mapping is inherently very different from identity tracking or fingerprints. Efforts will be made to ensure 
the anonymity of subjects involved. Even for recognition efforts that records one’s identity done by companies such 
as Facebook, at least online the majority of information absorbed by companies remains anonymous.
5. Privacy concerns
Privacy is an orthogonal but overarching issue with every form of data mining. However, we would like to 
highlight that the AmI and AxI technologies proposed in all four scenarios are not set out to be bias against certain 
groups of commuters. Perhaps the most notable thing about our faith in AmI and AxI technologies is our belief in 
their inherent neutrality (or even objectivity). Unless the bias is deliberately coded into the system worked, it is 
unlikely that any recognition algorithm will exhibit prejudice against certain groups for the reasons that a human 
might. For example, the gaze-aware interface proposed in section 3.4 is inherently neutral towards all commuters, 
whereby commuters’ identity are left out of the algorithms and the focus is instead on their behaviors onboard. 
However, we recognize the successful integration of the aforementioned technologies will depend largely on the 
status quo acceptance and willingness levels in a country’s public sphere.
6. Conclusion and further research
The scenarios explored in this paper enable commuters to become happier by satisfying their unfulfilled desires. 
An important qualification, however, would be that the five possible themes we have envisioned would only 
supplement, but not replace, the infrastructural and safety improvements done by railway service providers – a
fundamental need for safety. The promising application of technologies and AmI approaches for the innovation of 
waiting and overall experience onboard rapid transit systems have also been recognized in this paper.
If the prototypes prove to be successful, future proposals should look into ensuring feasibility and sustainability 
when the idea is being operationalized and scaled further. In addition, management strategies for the occupancy rate 
of each themed cabin and direct the flow of commuters to another themed cabin when one is full could be further 
looked into. Lastly, another potential area for future research is to evaluate other factors other than happiness to be 
included into the guiding criteria, to support the integration of AmI and AxI with other forms of public goods.
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